Abstract. Reproductive biology and biological productivity of Prunella vulgaris L. were studied in natural growth conditions in Khakasiya and under introduction. It was established that in the wild a potential seed productivity of the species varied from 85,4 to 160,3 it./ a shoot, a real one -from 73,6 to 149,2 it.; erem germination under optimal conditions reached 90,5%. Under introduction the indicators of seed productivity increase by 2-5 times, of erem germination -by 1,5 times. Biological productivity of individuals in cultivation is by 5-10 times higher compared to that in natural habitats.
Introduction
Common selfheal (Prunella vulgaris L.) is a perennial herbaceous polycarpic plant with sympodially accreting rhizome. The species under study has a circumboreal range [1] . It is a valuable medicinal plant which posesses antimicrobic and antiviral activities [2] . In nature it is low-yielding. In this regard study of reproductive characteristics and biological productivity of P. vulgaris in the wild and under introduction will allow not only to judge` adaptation of plants to the environment, but to obtain high-yielding crops. There is a considerable amount of data on reproductive biology of the species, but they encompass Europe and America [3] [4] [5] [6] . In Siberian natural conditions the indicators of seed productivity of this species were studied only in Novosibirsk [7] and Tomsk [8] oblasts information on biological productivity is absent. The aim of the work was study and comparison of the pattern of reproductive biology and biological productivity of P. vulgaris in natural conditions of Khakasiya and under introduction.
Material and methods
Study of the indicators of reproductive biology of P. vulgaris was conducted in 2012-2014 in four coenopopulations located in different phytocoenoses of Khakasiya. Coenopopulation (CP) 1 is in bluegrass-orchard grass (Dactylis glomerata, Poa sibirica) forest meadow ; total projective cover degree (TPCD) 98%, projective cover degree of the species (PCD) 5%. CP 2 is in common lady's mantle (Alchemilla vulgaris) true meadow;
Results and discussion
The fruit of P. vulgaris is a coenobium, it consists of 4 fruitlets -erems of the combined type of dormancy [10] . P. vulgaris erems are fine, the mass of 1000 items in coenopopulations does not exceed 0,67±0,02 g. Study of seed productivity indices in coenopopulations allowed to establish their similarity and dissimilarity depending on the year of study and phytocoenosis type (Table 1) . Note : *Coefficient of variation; **coefficient of productivity (Cp); ***above the line -average value±mistake of average value; below the line -minimal value -maximal value. (Table 1) , which was linked with not only the ecotope, but with high effectiveness of self-pollination directly affecting erem setting.
When introducing, increase in productivity by 2-5 times takes place independent of ecological-phytocoenotic species growth (Table 2 ). This is due to essential increase of the number of flowers in the main inflorescence (up to 78) on the shoots and in paracladia (up to 48). In addition, distinctions between reproductive indicators are determined by ontogenetic plant stage. Thus, the greatest values of PSP (up to 688 it.) and RSP (up to 76 it.) are observed in individuals at the ripe generative stage.
Of the relation between seed productivity of P. vulgaris and the number of generative shoots and inflorescences on them, аs well as the number of flowers in the latter wrote A. A. Winn and P. A. Werner [5] . According to recent research conducted in Finland, the cutting regime may also positively affect reproductive characteristics of the species [11] . The coefficient of seed productivity in nature varies between 85,2 and 93,1%, under cultivation -between 94,0 and 96,6%. P. vulgaris individuals studied by Yu. Kurochkina (2015) in Novosibirsk Oblast are characterized by somewhat lesser values of productivity (Cp. does not exceed 78,7%). A significant coefficient of productivity (90%) is recorded for southern Tomsk Oblast (90%) [8] . High reproductive indicators of P. vulgaris cause anxiety at foreign scientists. In evergreen tropical forests of South America the species is evident as invasive, it easily spreads and brings the threat to local flora [12] .
Germinating ability and germination energy of erems 6 months after gathering are higher compared to germinating ability of erems kept for 2 years. Percentage of germination is usually higher in erems collected in true meadows. The optimal temperature for germination turns out to be 28-30°С. At such temperature regime germinating ability of seeds after 6 months of storage varies between 62,5 and 90,5%, 2 years after gatheringbetween 30,0% and 69,5%. As the temperature regime decreases, germination indices BIO Web of Conferences 11, 00004 (2018) https://doi.org/10.1051/bioconf/20181100004 Prospects of Development and Challenges of Modern Botany decline reaching the minimum at 10-13°С. Germinating ability of seeds collected in culture is somewhat higher (up to 97,5%) than in nature. Germination energy is higher (96,5% on the 10th day of germination).
Biological productivity of P. vulgaris individuals in culture is higher in comparison with that in their natural habitats. Individuals at ripe generative ontogenetic stage are characterized by the greatest above-ground mass at sowing density of 100 seeds per 1 running meter. The above-ground mass of raw material obtained under introduction during the second year of vegetation (228,05±36,05 g/run.m) exceeds dry mass of raw material collected in the wild by 5-10 times (g 2 -3,17 g/m 2 ).
Conclusion
P. vulgaris is a species of good potential ability of propagation by seeds. In various ecological-phytocoenotic conditions the potential seed productivity of individuals varies from 85,4 it. to 160,3 it., the real one -from 73,6 it. to 149,2 it.; germination ability of erems under optimal conditions of germination varies between 62,5 and 90,5%. Emergence of plantlets in the wild has irregular character and depends on weather conditions of the current year. Under introduction the indices of seed productivity increase by 2-5 times, germination of erems -not more than by 1,5 times. Biological productivity of P. vulgaris individuals in culture is by 5-10 times higher compared to that in their natural habitats (g 2 -3,17 g/m 2 ). Individuals of the second year of development at the ripe generative ontogenetic stage are characterized by the greatest above-ground mass (228,05±36,05 g/run.m)
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